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(54) METHOD FOR MEASURING RATIO OF SPECIFIC SUGAR CHAIN OF GLYCOPROTEIN 

(57)Abstract: 

PURPOSE: To provide a method for measuring the ratio of quantity of the 
specific sugar chain of the specific glycoprotein, which can easily and 
accurately measure the ratio of quantity of the specific sugar chain to the 
whole of the sugar chain of the specific glycoprotein in the sample without 
separately measuring the total of the sugar chain of the specific glycoprotein. 
CONSTITUTION: A solid phase 1, to which a constant quantity of the 
antibody 2 having the specific compatibility with a protein part of a specific 
glycoprotein 3, and a liquid phase of the sample, which includes the specific 
glycoprotein 3, are made to contact with each other, and the specific 
glycoprotein 3 is supplied to the antibody 3 till the antibody is saturated with 
the specific glycoprotein 3. Lectin 6 labeled by the labeled material 7 having 
the compatibility with the specific sugar chain 4 of the specific glycoprotein 
3 is connected so as to measure the quantity of the labeled material, and the 
quantity of the labeled material is compared with the detected quantity value 
data, which shows the relation of the quantity of the labeled material 
obtained by using the standard sample, of which ratio of the specific sugar 
chain is already known, with the ratio of the specific sugar chain, so as to 
obtain the ratio of the specific sugar chain. 
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CLAIMS 



[Claim(s)] 

[Claim 1]The liquid phase containing labeled lectin characterized by comprising the following is contacted, Lectin 
labeled by specific sugar chain of specific glycoprotein caught on this solid phase is combined, Subsequently, the 
amount of marker substances which separated the solid phase and the liquid phase and has been combined with 
the separated solid phase via lectin is measured, A rate of a specific sugar chain over the total amount of sugar 
chains in which this specific protein of the (b) constant rate contains this amount of marker substances measures 
the same amount of marker substances by the same method as the above (a) using a standard sample which is 
known, By comparing with measuring value data in which a relation with a rate of a specific sugar chain over this 
amount of marker substances beforehand created based on the result and the total amount of sugar chains which 
this specific protein contains is shown. A measuring method of a rate of the amount of specific sugar chains over 
the total amount of sugar chains of specific glycoprotein determining a specific sugar chain rate over the total 
amount of sugar chains of this specific glycoprotein contained in the aforementioned sample, 
(a) The solid phase which fixed to a protein portion of specific glycoprotein a constant rate of an active fragment of 
an antibody and/orthis antibody which has specific compatibility. 

It is compatibility to a specific sugar chain of the solid phase which separated the solid phase and the liquid phase 
and was subsequently separated after making an active fragment of this antibody on this solid phase, and/or this 
antibody catch this specific glycoprotein to saturation by contacting the liquid phase of a sample containing said 
specific glycoprotein, and this glycoprotein. 

[Claim 2]A measuring method of a specific sugar chain rate over the total amount of sugar chains of the specific 
glycoprotein according to claim 1 which is an active fragment of an antibody and/ or this antibody in which an 
active fragment of an antibody fixed to the solid phase and/or this antibody does not contain a specific sugar chain 
used as a measuring object. 

[Claim 3]A sample containing specific glycoprotein is one sort chosen from urine, blood, plasma, and a blood serum 
which were extracted, A measuring method of a specific sugar chain rate over the total amount of sugar chains of 
the specific glycoprotein according to claim 1 or 2 which is a sample which contains this specific glycoprotein 
above concentration which specific glycoprotein combines with all the active fragments of an antibody fixed in the 
solid phase, and/or this antibody. 

[Claim 4]A measuring method of a rate of the amount of specific sugar chains over the total amount of sugar 
chains of the specific glycoprotein according to any one of claims 1 to 3 whose labeled lectin is the lectin by which 
the sign was carried out with either an enzyme or biotin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the measuring method of the rate of the amount of specific sugar 

chains over the total amount of sugar chains of specific glycoprotein. 

[0002] 

[Description of the Prior Art]Glycoprotein is the naturally-ocurring polymers which a sugar chain which makes a 
constituent protein which makes amino acid a constituent, and sugar combined. 
The great portion of protein which exists in the living body is glycoprotein. 

Sugar, such as galactose, N-acetyl glucosamine, mannose, and fucose, connected the sugar chain of glycoprotein 
branched, and, as for the sugar chain structure, it has played the important role which serves as a mark of each 
substance on the occasion of a biosynthesis in the living body and metabolic turnover. The relation between the 
sugar chain structure of this glycoprotein and a disease is studied in detail, the appearance of the glycoprotein 
which has sugar chain structure which is different from a healthy person in cancer or rheumatoid arthritis comes to 
be reported, and even if it faces a clinical diagnosis, sugar chain structure analysis is becoming important. 
Hereafter, the sugar chain structure change accompanying the actual condition and the disease of a clinical 
diagnosis is explained in detail by making rheumatoid arthritis into an example. 

[0003] Rheumatoid arthritis (it abbreviates to RA below) is a disease which is mainly concerned with arthritis of 
frequent occurrence nature. 

It is a kind of an autoimmune disease which shows an inflammatory change of collagenous tissue. 
Diagnosis of RA is mainly performed to this in the clinical feature by considering the amount of rheumatoid factors 
(it abbreviates to RF below) as an immunological factor (Toshikazu Hirose, medicine, and pharmaceutical sciences 
30 volumes, 33-page 1993). 

[0004]It is known that RF is an antibody which recognizes some parts of human immunoglobulin G (it abbreviates 
to IgG below) as an antigen, For RF measurement, the reagent and patient's serum which were made to adsorb 
Homo sapiens IgG at latex are mixed. The reagent and patient's serum which made the singer PUROTTSU (Singer- 
Plotz) method who investigates an agglutination reaction, and the human immunoglobulin stick to a sheep red blood 
cell are mixed, and the WARA rose (Waaler-Rose) method for seeing cohesiveness, etc. are used. However, the 
singularity of RF existence in RA patient is lower than RF exists in other disease patients, such as liver disease 
and a cancer patient, at high frequency and being checked by 3 to 7% of healthy persons. Therefore, RF measured 
as an index of RA diagnosis at the clinical spot has not necessarily been a high diagnostic index of singularity at 
RA. 

[0005]Recently, research was done in detail about the sugar chain which exists in IgG in a blood serum, and it was 
reported that the abundance of IgG top sugar chain end galactose residue is decreasing intentionally by RA patient 
(R. B. Parekh et al. Nature 31 6 452 (1 985)). That is, it was reported that the sugar chain end galactose residue of 
IgG was increasing the rate that dyad is missing even to about 50% by RA patient to being about 25% of all the 
sugar chains for a healthy person. And when sugar chain end galactose residue suffers a loss, antigenicity appears 
in IgG and leading RF is expected. As for the deficit of this sugar chain end galactose, it is pointed out that it is not 
the secondary-like phenomenon that the medication of RA became a cause and produced but a specific 
phenomenon which happens to RA patient universally. (**** Koichi edit "glycoconjugate" protein nucleic acid 
enzyme special issue the 1924 - 1962 page Heisei 3(1991) August 10 issue KYORITSU SHUPPAN Co., Ltd.). 
Therefore, development of the measuring method is expected noting that detection of the sugar chain end 
galactose deficiency of IgG has a possibility of becoming a new index of RA diagnosis. 

[0006]As mentioned above, when a close relation can be found out to sugar chain structure change of symptoms 
and glycoprotein, development of a determination method is furthered noting that the measured value of the rate of 
the amount of specific sugar chains over the total amount of sugar chains of specific glycoprotein has a possibility 
of becoming a useful index in clinical judgement. 

[0007]As a method of measuring the sugar chain of glycoprotein, Thin phase chromatography, gel electrophoresis, 
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gas chromatography, Although there are liquid chromatography, affinity chromatography, etc. (the quality I of new 
chemical experiment lecture trisaccharide, glycoprotein, May 21, 1990 issue, Tokyo Kagaku Dojin) and it is widely 
used for the sugar chain analysis of glycoprotein, If sensitometry, operativity, sample processing time, etc. are 
taken into consideration, it is difficult to use these methods as clinical examination method as they are. The 
measuring method using lectin was able to be considered as a method of solving this problem. Lectin is protein 
which recognizes specific sugar chain structure and in which specific compatibility is shown. 
Sugar chain recognition ability is explained in a compendium (the quality I of new chemical experiment lecture 
trisaccharide, glycoprotein, May 21, 1990 issue, Tokyo Kagaku Dojin, the 9-1 8th page) in detail. 

[0008]Although the sandwich technique of the antibody-lectin which a JP,61-20867,A gazette catches specific 
glycoprotein on a concentration dependence target by the antibody which has specific compatibility in target 
glycoprotein, and detects the amount of sugar chains of the caught specific glycoprotein by sign lectin is reported, 
As a reference standard is known from carrying out dilution preparation with buffer solution by preparation of 
standard urine for working-example 1.V., this method is the method of measuring the amount of sugar residues 
depending on antigen concentration. 

It is not the method of measuring a rate of the amount of specific sugar chains over the total amount of sugar 
chains of an antigen. 

[0009]Although the JP,4-130274,A gazette caught target glycoprotein on the concentration dependence target by 
lectin with the sugar chain of specific glycoprotein, and compatibility and the lectin lectin sandwich technique 
detected by the sign lectin which has the target sugar chain and compatibility of glycoprotein further is proposed, 
The reaction of lectin has low singularity as compared with an antigen-antibody reaction, and it is impossible to 
measure correctly the rate of the amount of specific sugar chains over the total amount of sugar chains of specific 
glycoprotein. 

[0010]The JP,3-73857,A gazette has proposed the method of measuring the amount of IgG in which the end 
galactose residue of the sugar chain suffered a loss about the specific sugar chain concentration measurement 
method using RA-related lectin. This method is the method of quantifying the marker substance which fixed 
protein A or the protein G to the solid phase, made the solid phase react to a blood serum, and caught IgG on the 
concentration dependence target, and also sign lectins, such as sign concanavalin A or sign lens KARINARISU 
agglutinin, were made to act, and was combined. However, since protein A and the protein G show IgG and 
compatibility, they cannot be used about glycoprotein of other type. 

[001 1]The JP,5-87814,A gazette has proposed the measuring method of the amount of sugar chains which 
contains galactose residue at the end of a sugar chain. That is, it is the method of quantifying the marker 
substance which made the blood serum react, caught IgG on the concentration dependence target, made sign 
lectin act on this, made the solid phase which fixed the active fragment of the anti-IgG antibody combine with the 
end galactose residue of an IgG sugar chain, and was combined with it. As the sufferer from rheumatism of the 
working example 1 of this patent published unexamined application and the measured result ( drawing 2 of this 
patent published unexamined application) of a normal people blood serum show this method, the IgG total amounts 
caught by the solid phase in each test portion (blood serum) differ. That is, depending on the IgG concentration in 
a test portion (blood serum) for the amount of IgG caught by an antigen-antibody reaction is shown. In order to 
measure the rate of the amount of specific sugar chains over the total amount of sugar chains of IgG by this 
method, like this working example 1 , IgG density measurement must be separately carried out beforehand by a 
certain method, and the IgG concentration of each test portion must be prepared to fixed concentration. 
[0012]These methods are the methods of measuring the amount of marker substances which catches specific 
glycoprotein on a concentration dependence target on the solid phase, and is combined with a sugar chain of 
caught specific glycoprotein via lectin. 

The amount of marker substances which will be combined if specific glycoprotein concentration in a test portion 
fluctuates is also affected by influence. 

Therefore, the specific sugar chain content ratio of the specific glycoprotein which becomes important in clinical 
diagnosis measures separately the sugar chain whole quantity of the specific glycoprotein caught by the solid 
phase, and there is the necessity of computing as [the amount of sugar chains / a total amount of sugar chains 
which lectin combined]. 

[0013]Taniguchi and others has reported the antibody-lectin enzyme immunoassay of the sugar chain of 
glycoprotein (living thing physical chemistry .35 volume 3 an item, the 45-50th page, 1991). This method is the 
method of measuring the amount of enzymes which catch specific glycoprotein on a concentration dependence 
target in an antibody fixed to the solid phase, and lectin which carried out enzyme labeling to this is made to react, 
and is combined. 

In order to investigate change of the rate of the amount of specific sugar chains over the total amount of sugar 
chains of specific glycoprotein, The same sample is measured using two or more sorts of lectins which carried out 
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enzyme labeling, and since it is necessary to compare as a ratio of enzyme activity which combined a reaction 
grade of each lectin, it is accompanied by complicated operation of producing an analytical curve separately to two 
or more lectins. 

[0014] 

[Problem to be solved by the invention]As explained above, in methods, such as thin phase chromatography, gel 
electrophoresis, gas chromatography, liquid chromatography, and affinity chromatography, Operativity is bad for 
measuring the rate of the amount of specific sugar chains over the total amount of sugar chains of specific 
glycoprotein, and there is a problem which sample processing time says very long is inapplicable to the inspection 
of the clinical spot etc. at all in it. If the conventional method using lectin mentioned above tends to be applied and 
it is going to measure the specific sugar chain content ratio of specific glycoprotein, Since each of these methods 
changes according to the concentration of the specific glycoprotein in which the quantity of the specific 
glycoprotein caught on the solid phase is contained in each test portion, In order to know [the amount of sugar 
chains / the total amount of sugar chains which lectin combined], it is necessary to measure separately the sugar 
chain whole quantity of the specific glycoprotein caught by the solid phase one by one. Or the concentration of the 
sample needed to be adjusted so that the concentration of specific glycoprotein in the sample which is a subject 
of examination might always become fixed, and there was a problem referred to as having to measure the 
concentration of specific glycoprotein in a sample one by one for that purpose. 

[001 5]As mentioned above, in conventional technology, the rate of the amount of specific sugar chains over the 
total amount of sugar chains of specific glycoprotein cannot be measured by simple operation. In this invention, the 
compatibility of the immunological technique and lectin is combined and used in view of the fault of these 
conventional methods, Measure separately the sugar chain whole quantity of the specific glycoprotein caught by 
the solid phase at every time, or, Or adjust the concentration of a sample or so that the concentration of specific 
glycoprotein in the sample which is a subject of examination may always become fixed. The time-consuming 
operation referred to as measuring the concentration of specific glycoprotein in a sample to the degree of 
measurement separately is improved, and it aims at providing the method of measuring the rate of the amount of 
specific sugar chains over the total amount of sugar chains of specific glycoprotein by simpler operation. 
[0016]In addition, in the desirable mode of this invention mentioned later, it has the respectively still more nearly 
following purposes besides the aforementioned purpose. Namely, this invention aims more to let a noise provide 
the method of measuring the rate of the amount of specific sugar chains over the total amount of sugar chains of 
wide specific glycoprotein of measurement few. 

[001 7]Another purpose of this invention aims at providing the method of measuring the rate of the amount of 
specific sugar chains over the total amount of sugar chains of useful specific glycoprotein to sick diagnosis. 
[001 8]Another purpose of this invention aims at providing the method of measuring the rate of the amount of 
specific sugar chains over the total amount of sugar chains of specific glycoprotein easily detectable by high 
sensitivity. 
[0019] 

[Means for solving problem]In order to attain the aforementioned problem, the method of measuring the rate of the 
amount of specific sugar chains over the total amount of sugar chains of glycoprotein of this invention has the next 
composition. 

[0020](D by contacting the solid phase which fixed to the protein portion of (a) specific glycoprotein the constant 
rate of the active fragment of an antibody and/or this antibody which has specific compatibility, and the liquid 
phase of the sample containing the above-mentioned specific glycoprotein, After making the active fragment of 
this antibody on this solid phase, and/or this antibody catch this specific glycoprotein to saturation, The solid 
phase which separated the solid phase and the liquid phase and was subsequently separated, and the liquid phase 
containing the labeled lectin which has compatibility to the specific sugar chain of this glycoprotein are contacted, 
The lectin labeled by the specific sugar chain of the specific glycoprotein caught on this solid phase is combined, 
Subsequently, the amount of marker substances which separated the solid phase and the liquid phase and has 
been combined with the separated solid phase via lectin is measured, The rate of a specific sugar chain over the 
total amount of sugar chains in which this specific protein of the (b) constant rate contains this amount of marker 
substances measures the same amount of marker substances by the same method as the above (a) using the 
standard sample which is known, By comparing with the measuring value data in which a relation with the rate of a 
specific sugar chain over this amount of marker substances beforehand created based on the result and the total 
amount of sugar chains which this specific protein contains is shown. A measuring method of the rate of the 
amount of specific sugar chains over the total amount of sugar chains of the specific glycoprotein determining the 
specific sugar chain rate over the total amount of sugar chains of this specific glycoprotein contained in the 
aforementioned sample. 

[0021](2) A measuring method of the specific sugar chain rate over the total amount of sugar chains of specific 
glycoprotein given in the aforementioned (1 ) clause which is an active fragment of an antibody and/or this antibody 
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in which the active fragment of the antibody fixed to the solid phase and/or this antibody does not contain the 
specific sugar chain used as a measuring object. 

[0022](3) The urine, blood, plasma in which the sample containing specific glycoprotein was extracted, It is one 
sort chosen from the blood serum, A measuring method of the specific sugar chain rate over the total amount of 
sugar chains of specific glycoprotein given in the aforementioned (1) clause or (2) clauses which are a sample 
which contains this specific glycoprotein above the concentration which specific glycoprotein combines with all the 
active fragments of the antibody fixed in the solid phase, and/or this antibody. 

[0023](4) A measuring method of the rate of the amount of specific sugar chains over the total amount of sugar 
chains of specific glycoprotein given in either of the aforementioned (1) - (3) clauses whose labeled lectins are the 
lectin by which the sign was carried out with either an enzyme or biotin. 

[0024]The result of having repeated research wholeheartedly this invention persons measuring the rate of the 
amount of specific sugar chains over the total amount of sugar chains of specific glycoprotein simple, To first, the 
solid phase which the carrier etc. of the solid in which the active fragment (the fragment of the antibody containing 
the antigen recognition site of an antibody is said) of a constant rate of antibodies and/or this antibody which has 
specific compatibility was fixed to the protein portion of the specific glycoprotein which it is going to measure 
insolubilized, Make the liquid phase of the sample solution containing specific glycoprotein react, and the constant 
rate of the above-mentioned specific glycoprotein is caught to the solid phase by performing an antigen-antibody 
reaction to saturation, Separate the solid phase and the liquid phase and the labeled lectin which has compatibility 
is made to react to the specific sugar chain of the specific glycoprotein caught by the solid phase. The amount of 
marker substances which was made to combine a marker substance with a specific sugar chain residue portion, 
and was combined with the solid phase is measured, Measuring value data, such as an analytical curve which 
shows the relation between the amount of marker substances currently created from the amount of marker 
substances using the standard sample which the amount rate of specific sugar chains understands beforehand, and 
the rate of a specific sugar chain, is used, It finds out that the rate of the amount of specific sugar chains over the 
total amount of sugar chains of specific glycoprotein in a sample can measure easily, and results in aforementioned 
this invention. 

[0025]Usually, although the total number of sugar chains which the sugar chain kind and number which 
glycoprotein contains contain in specific glycoprotein with a glycoprotein kind when the sugar chain structure 
changes with illnesses, although it is fixed does not change, the rate of a sugar chain kind will change. Then, if the 
antigen-antibody reaction of the specific glycoprotein contained in a measuring object sample using the solid phase 
which fixed the constant rate of the antibody which has specific compatibility, and/or its active fragment to the 
protein portion of specific glycoprotein which is the target of measurement, and this invention is advanced to 
saturation, A fixed quantity of specific glycoprotein will be caught on the solid phase from the inside of test 
portions (blood, a blood serum, etc.), and this thing is equal to catching the sugar chain kind in which the specific 
glycoprotein origin was restricted to a fixed number of solid phases. And if the sign lectin which recognizes a 
specific sugar chain kind to this solid phase, and is combined with it is made to react, the amount of marker 
substances to combine will reflect the number of specific sugar chains to the total number of sugar chains caught 
by the solid phase, i.e., a specific sugar chain rate. 

[0026jThe next concrete substance, substance group, etc. are illustration, and the following does not mean limiting 
only to this at all, although the details of this invention are explained concretely. 

[0027]The antibody in particular used by this invention is not a thing which has the origin limited, The mammals 
(for example, a mouse, Latt, USAKI, etc.) etc. are medicated with specific glycoprotein or its refining thing as an 
antigen, A curing salting method, a gel-filtration method, ion exchange chromatography, an electrophoresis method, 
affinity chromatography, etc. which are the conventional methods can refine using antiserum, ascites liquid, etc. 
which were produced by carrying out immunity as it is, and it can use as a polyclonal antibody. Or a monoclonal 
antibody or a conventionally publicly known curing salting method for having obtained and prepared the hybrid cell 
(hybridoma) with the antigen from antibody forming cells (a spleen cell, a lymph node cell, etc.), such as the 
mammals which carried out sensitization, and a myeloma cell, The monoclonal antibody prepared with various 
chromatography can be used. 

[0028]These antibodies may use the antibody molecule itself, and may use the active fragment (the fragment of 
the antibody containing the antigen recognition site of an antibody is said) of antibodies, such as Fab and Fab' 
which are produced by carrying out enzyme treatment of these antibodies, or F(ab') 2. 

[0029]What is necessary is just to select the proper form according to the purpose of use as carrier form of the 
solid phase, and the shape of a bead, the shape of a test plate, tube shape, the shape of a disk, stick shape, the 
shape of latex, etc. can be illustrated. What is used as a usual carrier for enzyme immunoassay (EIA) as the raw 
material, for example, glass and polysaccharide (cellulose, dextran, and starch — ) The derivatives, such as dextrin, 
silica gel, porous ceramics, a metallic oxide and various synthetic resins (for example, propylene, VCM/PVC, and 
vinyl acetate — ) Vinyl propionate, acrylic acid, acrylic ester, methacrylic acid, Methacrylic acid ester, styrene, 
methylstyrene, butadiene, isoprene, Polymer, such as acrylamide, acrylonitrile, and a methacrylonitrile, copolymer, 
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or the thing that introduced reactive functional groups, such as a sulfone group and an amino group, into these by 
the publicly known means is mentioned. 

[0030]Using the carrier of the same size with identical shape as much as possible, when a measuring object is the 
same glycoprotein the form and the size of a carrier used as these solid phases, Since operation becomes easy 
extremely when it fixes a constant rate of the aforementioned antibodies of an identical kind, and/or the active 
fragment of those on each of this carrier, respectively, it is desirable. What is necessary is for it to be usable even 
if the size and form differ from each other somewhat, of course, but just to consider so that a constant rate of the 
aforementioned antibodies of an identical kind and/or the active fragment of those may be fixed on each of these 
carriers in that case, respectively, and the dosage of these antibodies may turn into a constant rate. 
[0031]Also in immobilized enzyme, such as a physical adsorption process, a covalent binding procedure, and a 
cross-linking method, the fixing method of the antibody to the carrier which is the solid phase should just apply the 
same method, for example, can apply the publicly known technique of a description to the 9-75th pages of 1000 
Hata [ Ichiro ] editing "immobilized enzyme" (Showa 50(1975) March 20, Kodansha Issue) etc. 
[0032]In order to fix a constant rate of antibodies of an identical kind, and/or the active fragment of those on each 
carrier, respectively, Carrier form for example, in the case of the carrier of form without the function as containers, 
such as the shape of a bead, the shape of a disk, stick shape, and the shape of latex, When using the carrier with 
respectively same form and size of a carrier, the method of dipping into the liquid containing the antibody of fixed 
concentration and/or its active fragment, and performing fixed operation of an antibody and/or its active fragment 
is simple, however — each — the method of applying a fixed quantity of liquid which contains the antibody of the 
same concentration and/ or its active fragment in each carrier every may be adopted. In the case of the carrier of 
the form in which carrier form has a function as containers, such as the shape for example, of a test plate, and 
tube shape, it is common to usually put in a fixed quantity of liquid which contains the antibody of the same 
concentration and/or its active fragment in each carrier every, and to perform fixed operation. However, in which 
carrier, if it is a method by which the same quantity of an antibody and/or its active fragment are substantially 
fixed to each carrier, respectively, what kind of method may be sufficient as a fixing method, and it will not be 
restricted to how to have illustrated the above at all. 

[0033]Since that it is an active fragment of an antibody and/or this antibody which does not contain the specific 
sugar chain used as a measuring object can lessen the noise in the case of measurement and the width of 
measurement spreads, the active fragment of the antibody fixed to the solid phase and/or this antibody is 
preferred. The active fragment of the antibody which does not contain the specific sugar chain which serves as a 
measuring object here, and/or this antibody, Also when it is considered as the active fragment of the antibody 
which does not contain a specific sugar chain by decomposing the specific sugar chain structure contained in the 
active fragment of the antibody fixed to the solid phase, and/or this antibody, and/or this antibody, it is a meaning 
naturally included. 

[0034]When decomposing the sugar chain structure contained in the active fragment of the antibody fixed to the 
solid phase, and/or this antibody, can also carry out using enzyme reactions, such as neuraminidase and 
**-galactosidase, but. The chemical reaction which carries out oxidative degradation of the sugar chain structure 
is preferably performed by dipping this solid phase in periodic acid solution. 

[0035]What is necessary is just to use as lectin what recognizes the target sugar chain structure and is combined, 
For example, HIMAMAME lectin, HIIRO cup-fungus lectin, mushroom lectin, Concanavalin A, DORIKOSUKU lectin, 
jimson weed lectin, Lentile lectin, lotus lectin, dog Japanese pagoda tree lectin, kidney-beans lectin, peanut lectin, 
Pisum sativum lectin, pokeweed lectin, soybean lectin, the Japan sambucus lectin, whin lectin, wheat germ lectin, 
etc. are illustrated. 

[0036]In order to produce the lectin which made combine lectin and a marker substance and was labeled, as a 
cross linking agent — glutaraldehyde, periodic acid, and a maleimide compound (N-SUKUSHI midge roux 
2-maleimide acetate — ) N-succinimidyl 4-maleimide butyrate, N-SUKUSHI midge roux 4 -(N-maleimide methyl)- 
Cyclohexane-1-carboxylate, N-sulphosuccinimidyl 4 -(N-maleimide methyl)- Cyclohexane-1-carboxylate etc. can 
use dimaleimido compounds (N.N'-oxydi methylenemaleimide, N, and N'-o-phenylenedimaleimide etc.) etc. 
[0037]As a marker substance for labeling lectin, What is necessary is just to use a detectable thing comparatively 
easily by some methods, such as enzymes (for example, **-galactosidase, peroxidase, alkaline phosphatase, 
glucose oxidase, glucose 6-phosphate dehydrogenase, etc.) or biotin. In addition, although marker substances, such 
as radioisotope, a coenzyme, a fluorochrome, and a chemiluminescence substance, may be used, an enzyme or 
especially biotin is preferred at the point which is easy to detect by high sensitivity easily. 
[0038]An enzyme or biotin especially a desirable Reason by high sensitivity as a marker substance, The catalysis 
of an enzyme (for example, when a coloring enzyme substrate is used, one molecule of enzymes act on two or 
more substrate molecules, and) there is the amplification effect in which a several times as many substrate as the 
number of enzyme molecules is made to color — the ABC method (the avidin biotin complex method) which it is [ 
in the case of using it as this kind of biotin of a marker substance ] good, and is known — the polymer (biotin 
tetrad and combination are possible for one molecule of avidin, and) of biotin and avidin If the dyad bridge 
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construction thing and avidin of biotin are made to live together, a biotin avidin polymer will be formed. For 
example, the biotin avidin polymer created using enzyme-labeling avidin contains many enzymes. Since it is still 
combinable with other biotin, the enzyme-labeling biotin avidin polymer of the amount of biotin combined with the 
solid phase and a proportional quantity combines this enzyme-labeling avidin biotin polymer with the solid phase by 
making the solid phase which biotin combined contact. That is, since many enzymes combine with one molecule of 
biotin of the solid phase, the catalysis of the enzyme is used. It is because it can be used and the amount of 
enzymes can be detected to high sensitivity using measurable detection systems (for example, spectrometry, 
fluorometry, luminescence measurement, etc.) comparatively easily. 

[0039]About labeling, it is May 15, 1987 Igaku-Shoin issue. Eiji Ishikawa, Tadashi Kawakami, the 3rd edition of 
Kiyoshi Miyai edit "enzyme immunoassay" The method according to the 75-1 51 st page, the 9-75th pages of 1 000 
Ichiro Hata "immobilized enzyme" (Showa 50(1975) March 20, Kodansha Issue), etc. is applicable. 
[0040]The solution which the sample of the living body origin which limitation in particular will not have if the 
glycoprotein for which measurement is needed is contained as a sample (analyte) used as a measuring object, for 
example, contains glycoprotein, such as urine, blood, plasma, and a blood serum, or its glycoprotein refined is 
mentioned. When using the sample of the living body origin which contains glycoprotein, such as urine, blood, 
plasma, and a blood serum, especially, it can apply, for example to sick diagnosis of rheumatoid arthritis, cancer, 
etc., and is desirable. 

[0041 ]In order to measure the rate of the amount of specific sugar chains over the total amount of sugar chains of 
specific glycoprotein of this sample, It is important to use the sample which contains specific glycoprotein above 
the concentration which specific glycoprotein combines with all the active fragments of a constant rate of 
antibodies and/or this antibody that have specific compatibility into the protein portion of the specific glycoprotein 
fixed to the solid phase. Since samples of the living body origin of urine, blood, plasma, a blood serum, etc. have the 
content concentration of specific glycoprotein in the almost fixed range, If the solid phase to which the active 
fragment of the antibody of the quantity of how much and/or this antibody was fixed once it investigated is 
prepared, Are equivalent to the sample which contains specific glycoprotein above the concentration which 
specific glycoprotein combines with all the active fragments of a constant rate of the aforementioned antibodies, 
and/or this antibody fixed to the solid phase, Whether it can change into the state where the active fragment of 
this antibody on this solid phase and/or this antibody may be made to catch this specific glycoprotein to saturation 
can judge easily. 

[0042]In order to combine the labeled lectin with the sugar chain of glycoprotein, it is usually used as solutions, 
such as a phosphate buffer of the range of pH 6-9, and tris-chloride buffer solution. Hereafter, in order to make an 
understanding of this invention easy, the method indicated to this invention method and drawing 4 at the 
JP, 5-8781 4,A gazette is shown in drawing 3 as a simple model figure, and is compared with it. 
[0043]Although the antibody to which 1 has the solid phase and 2 has specific compatibility in into the protein 
portion of specific glycoprotein, and 3 show four in drawing 3 and drawing 4 and each of glycoprotein and 5 shows 
the sugar chain of glycoprotein, The sugar chain which is not combined with lectin with specific specific sugar 
chain which can be combined with lectin with specific 4 and 5, and 6 show lectin, and 7 shows the marker 
substance. 

r0044l Drawing 3 (A) and drawing 4 (A) show the antigen-antibody reaction of the antibody 2 fixed to the solid 
phase 1, and the specific glycoprotein 3 which is antigens. All the antibodies 2 and specific glycoprotein 3 which 
were fixed to the solid phase 1 are made to react by this invention method shown in drawing 3 (A) by the method 
of the JP,5-87814,A gazette shown in drawing 4 (A) to the quantity for which it depended on specific glycoprotein 
concentration among the antibodies 2 fixed to the solid phase 1 reacting to an antibody. Since the reaction of the 
specific glycoprotein 3 and this antibody 2 recognizes the protein portion of the specific glycoprotein 3 and 
progresses regardless of the difference in sugar chain structure, The rate of the amount of specific sugar chains 
over the total amount of sugar chains of the specific glycoprotein 3 caught on the solid phase 1 becomes the same 
as the rate of the amount of specific sugar chains over the total amount of sugar chains of the specific 
glycoprotein which exists in a sample by advancing this antigen-antibody reaction to saturation. On the other hand, 
performing an antigen-antibody reaction to saturation like this invention method by the method of the 
JP,5-87814,A gazette which is a measuring method of specific sugar chain concentration exceeds the maximum of 
the sugar chain density measurement possible range, and it means that measurement becomes impossible. 
[0045]It is because this method aims at measurement of specific sugar chain concentration, so it is necessary to 
combine the specific glycoprotein 3 with the antibody 2 in the range with which a fixed number of antibodies 2 
fixed to the solid phase 1 are not saturated. Namely, when the concentration of the specific glycoprotein 3 in a 
measuring object sample is large, The specific glycoprotein 3 combines with quite many antibodies 2 in the range 
less than the total of Uchi of all the antibodies 2, and when the concentration of the specific glycoprotein 3 in a 
sample is small, the specific glycoprotein 3 combines with a number smaller than the case of the former of 
antibodies 2 in the range less than the total of Uchi of all the antibodies 2. Although measurement of the 
concentration of the specific glycoprotein 3 in a sample can be performed by carrying out like this, When the 
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sample more than the concentration with which the antibody 2 fixed to the solid phase 1 also when [ both ] the 
concentration of the specific glycoprotein 3 in a sample was large and it was small is saturated is used, In order 
that the specific glycoprotein 3 may combine with all the antibodies 2 fixed to the solid phase 1 in any case, It 
being judged with these both being the same concentration, therefore performing an antigen-antibody reaction to 
saturation exceeds the maximum of the sugar chain density measurement possible range, and the measurement of 
sugar chain concentration of it becomes impossible. 

[0046]The above is the first point from which a known specific sugar chain density measuring method and the 
method of this invention differ. After catching the specific glycoprotein 3 on the solid phase 1 by the above 
antigen-antibody reaction, other concomitants and specific glycoprotein 3 are separable by separating the solid 
phase and the liquid phase. 

[0047] Drawing 3 (B) and drawing 4 (B) show the reaction for which the specific sugar chain 4 of the specific 
glycoprotein 3 and the liquid phase of a sign lectin solution which were caught on the solid phase are contacted. In 
the method of the JP,5~87814,A gazette of drawing 4 (B), Since the specific glycoprotein 3 of quantity for which it 
depended on specific glycoprotein concentration in the antigen-antibody reaction is caught by the antibody 2 on 
the solid phase 1 , the lectin 6 combined with the specific sugar chain 4 on the specific glycoprotein 3 is also 
fluctuated depending on specific glycoprotein concentration. On the other hand by this invention method advanced 
to saturation, the antigen-antibody reaction shown in drawing 3 (B), Since a constant rate of specific glycoprotein 
3 is caught on the solid phase 1 , the sign lectin content combined with the specific sugar chain 4 of the specific 
glycoprotein 3 caught to the solid phase 1 is proportional to the rate of the amount of specific sugar chains over 
the amount of specific sugar chains of sugar chains per specific glycoprotein constant rate, i.e., the total amount of 
specific glycoprotein. An object using this principle of this invention is to measure the rate of the amount of 
specific sugar chains over the total amount of sugar chains of specific glycoprotein. On the other hand, originally, 
since the method of a JP,5-87814,A gazette is a sugar chain density measuring method, it cannot attain the 
purpose of this invention. 

[0048]The further point that this invention method differs from the method of a JP,5-87814,A gazette is a 
standard substance (standard sample) measured by the same method as a test portion when measuring. Although 
the standard substance of the method of a JP,5-87814,A gazette should just be specific sugar chain concentration 
known, the rate of the amount of specific sugar chains of as opposed to the total amount of sugar chains of 
specific glycoprotein in the standard substance of this method must be known. Although what is necessary is just 
to perform analysis of the specific sugar chain rate of the standard substance of this method to a compendium 
(the quality I of new chemical experiment lecture trisaccharide, glycoprotein, May 21, 1990 issue, Tokyo Kagaku 
Dojin) using which method of a description, it is preferred to conduct exact analysis with high performance 
chromatography, thus, the specific sugar chain rates used as a standard substance differ — it being more desirable 
if large, but by three or more samples, preferably, two or more. The means which mentioned above the rate of the 
amount of specific sugar chains over the total amount of sugar chains of the specific glycoprotein of two or more 
of these standard samples concerned being high performance chromatography and by which others are proper 
analyzes beforehand. Thus, the acquired rate of the amount of specific sugar chains over the total amount of sugar 
chains of some specific glycoprotein uses a known standard substance, The solid phase which fixed to the same 
technique as this invention, i.e., the protein portion of the specific glycoprotein concerned, the constant rate of the 
active fragment of an antibody and/or this antibody which has specific compatibility, When the rate of the amount 
of specific sugar chains containing the above-mentioned specific glycoprotein contacts the liquid phase of a known 
standard sample, After making the active fragment of this antibody on this solid phase, and/or this antibody catch 
this specific glycoprotein to saturation, The solid phase which separated the solid phase and the liquid phase and 
was subsequently separated, and the liquid phase containing the labeled lectin which has compatibility to the 
specific sugar chain of this glycoprotein are contacted, The amount of marker substances which was made to 
combine the lectin labeled by the specific sugar chain of the specific glycoprotein caught on this solid phase, 
subsequently separated the solid phase and the liquid phase and has been combined with the separated solid 
phase via lectin is measured. As a result, the amount of marker substances according to the rate of the amount of 
specific sugar chains (since the amount of marker substances is investigated with an absorbance etc., temporarily, 
the amount of marker substances is transposed to the index called absorbance, and is explained here.) Of course 
according to the kind of marker substance, naturally, things other than an absorbance may become an index. That 
is, measuring value data according to the rate of the amount of specific sugar chains of this specific glycoprotein, 
such as an absorbance, is obtained. As for this measuring value data, it is convenient to process an analytical 
curve as shown in drawing 1 mentioned later, for example. If the graph which shows the relation of such an 
analytical curve, i.e., an absorbance and the rate of the amount of specific sugar chains of this specific 
glycoprotein, is created beforehand, If it measures in accordance with this invention method which mentioned the 
sample to measure above and the amount of marker substances of the sample (for example, value of an 
absorbance) is detected, the specific sugar chain rate over the total amount of sugar chains of this specific 
glycoprotein can be easily known from measuring value data, such as the aforementioned analytical curve. 
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[0049]If even measuring value data, such as an analytical curve, is created, thus, substantial operation of this 
invention, Namely, on the solid phase, make this specific glycoprotein catch to saturation, and the solid phase and 
the liquid phase are separated, Subsequently, the separated solid phase and the liquid phase containing the labeled 
lectin which has compatibility to the specific sugar chain of this glycoprotein are contacted, Subsequently, 
operation which measures the amount of marker substances which separated the solid phase and the liquid phase 
and has been combined with the separated solid phase via lectin can be performed comparatively for a short time, 
Therefore, when measurement of many samples also needs to become easy and needs to measure many samples 
in a short time of the clinical spot etc., a very useful measuring method can be provided. 

[0050]As mentioned above, the rate of the amount of specific sugar chains over the total amount of sugar chains 
of specific glycoprotein will not be able to be measured directly without adopting the reaction condition which 
makes this antigen-antibody reaction saturation in this invention, and also the rate of the amount of specific sugar 
chains over the total amount of sugar chains of specific glycoprotein using a known standard substance. 
[0051] 
[Function] 

(1) Use a sample which contains specific glycoprotein above concentration which specific glycoprotein combines 
with all the active fragments of a constant rate of antibodies, and/or this antibody fixed to the solid phase in this 
invention. 

Therefore, an antigen-antibody reaction progresses to saturation and the amount of specific glycoprotein combined 
with the solid phase becomes fixed. 

Usually, a sugar chain kind and number of glycoprotein have become settled with a glycoprotein kind. 

It is equal to catching a fixed quantity of limited sugar chain kinds to catch a constant rate of specific glycoprotein 

to the solid phase. 

And if the sign lectin which recognizes a specific sugar chain kind to this solid phase, and is combined with it is 
made to react, the amount of marker substances to combine will reflect the number of specific sugar chains to the 
total number of sugar chains caught by the solid phase, i.e., a specific sugar chain rate. Therefore, the rate of the 
amount of specific sugar chains over the total amount of sugar chains of specific glycoprotein can be measured 
directly, without measuring the sugar chain total amount of specific glycoprotein separately for every sample. Since 
the excessive process referred to as that this operation measures separately the sugar chain total amount of the 
above-mentioned specific glycoprotein for every sample is not needed but it can moreover do comparatively for a 
short time, the method of measuring the rate of the amount of specific sugar chains over the total amount of sugar 
chains of specific glycoprotein by simpler operation can be provided. 

[0052](2) According to the desirable mode of this invention which is an active fragment of an antibody and/ or this 
antibody which does not contain the specific sugar chain used as a measuring object, the active fragment of the 
antibody fixed to the solid phase and/or this antibody. The measuring method of the specific sugar chain rate over 
the total amount of sugar chains of specific glycoprotein with few noises can be provided, and the width of 
measurement can be expanded. 

[0053]For example, when measuring an absorbance with an absorbance meter, the spectrometry range possible as 
performance of an absorbance meter has become settled by apparatus (a model measurable to the absorbances 
0-2.4 is common). Since the spectrometry value of the test portion of this invention is calculated as absorption 
difference of a test portion and a blank test, the range which can measure the absorbance of a test portion, so that 
the absorbance (noise) of a blank test is small becomes large. (For example, when the absorbance of a noise is 2.0, 
the absorbance range which the absorbances 0-2.4 can measure using a measurable absorbance meter is set to 
2.0-2.4.) On the other hand, the measurable absorbance range in case the absorbance of a noise is 0.1 turns into 
the range of 0.1-2.4. When the amount of absorbance variations per 1% of specific sugar chain rate is set constant, 
as for the range of a measurable specific sugar chain rate, the one where the absorbance of a noise is smaller 
becomes large using the same absorbance meter. That is, it can measure to a sample with a high specific sugar 
chain rate. 

(3) Urine, blood in which the sample containing specific glycoprotein was extracted, According to the desirable 
mode of this invention which is one sort chosen from plasma and a blood serum, and is a sample which contains 
this specific glycoprotein above the concentration which specific glycoprotein combines with all the active 
fragments of the antibody fixed in the solid phase, or this antibody. Since these samples reflect the specific sugar 
chain rate at the time of a patient's sampling, they can provide the measuring method of the specific sugar chain 
rate over the total amount of sugar chains of specific glycoprotein easily applicable to sick diagnosis by the change 
in the rate compared with healthy persons' standard specific sugar chain percentage. 

[0054](4) According to the desirable mode of this invention which is the lectin by which the sign was carried out 
with either an enzyme or biotin the labeled lectin. By the amplification effect by the catalysis etc. of the enzyme 
mentioned above, etc., the measuring method of the rate of the amount of specific sugar chains over the total 
amount of sugar chains of the specific glycoprotein which can be more easily detected by high sensitivity can be 
provided. 
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[0055] 

[Working example]In order to make an understanding of this invention easy below, an working example is given and 
described, but this invention is not limited only to this working example. 

[0056]Homo sapiens IgG of working-example 1 (production of an IgG sugar chain rate standard substance) 
marketing is dissolved with 0.1 M acetic acid buffer solution (pH 5) (10 mg/ml), neuraminidase is added, and 
cryopreservation is carried out after 37 ** and 65-hour neglect [the specific glycoprotein which has a specific 
sugar chain which can combine lectin], (sample 1) A part of sample 1 is dissolved, **-galactosidase is added, and 
37 ** is neglected for 48 hours [(sample 2) the specific glycoprotein with less content of the specific sugar chain 
which can combine lectin than the sample 1 which digests and obtains with an enzyme the specific sugar chain 
which can combine the lectin of the sample 1]. The samples 1 and 2 are refined with the fractionation precipitation 
method of ammonium sulfate, and the added enzyme is removed. The protein concentration of the samples 1 and 2 
is quantified with an ultraviolet radiation (280 nm) absorption process, and is prepared identically. The sample 1 
was mixed by 25, 50, and 75 (v/v %) to the sample 2 which doubled protein concentration, and the mixed sample 
was produced. 

[0057]Sugar chain analysis of the samples 1 and 2 is conducted with high performance chromatography. That is, 
the specific sugar chain rate was measured with the high performance chromatography (HPLC) of the compendium 
(Reiko Takahashi written and edited "glycoprotein sugar chain approach" Heisei 1(1989) September 1 issue Japan 
Scientific Societies Press publication). In detail, hydrazinolysis of each was carried out for the samples 1 and 2, the 
sugar chain was cut down, reversed phase chromatography analyzed after the sign by 2-aminopyridine, and the 
rate of the sugar chain (specific sugar chain) which contains two galactose at the sugar chain end to the total 
amount of sugar chains from chromatogram was computed. As a result of conducting sugar chain analysis of the 
samples 1 and 2 in HPLC, the percentages of this sugar chain over the total amount of sugar chains were 31.7% 
and 7.0%, respectively. These samples 1 and 2 were made into the standard sample. 

[0058]The working-example 2 (production of anti-human IgG antibody fixed microplate) goat anti-human IgG 
antibody was dissolved in the physiological saline (10 microg/(ml)), and it dispensed every [ I / 100mu] to each well 
of the microplate which has a well of the same size in many same forms. Purified water washed this after 4 ** and 
24-hour neglect, 1 (w/v %) bovine-serum-albumin (BSA) solution was dispensed every [ I / 300mu], and room 
temperature neglect was carried out for 3 hours. Purified water washed the microplate after neglect, 0.1 (w/v %) 
sodium-periodate content 50mM citrate buffer solution (pH 4) was dispensed every [ I / 200mu], and was settled 
for 30 minutes 4 **, and after purified water washed, it used for measurement. 

[0059]To the anti-human IgG antibody fixed microplate produced in working-example 3 (check of the amount of 
IgG prehension to a microplate) working example 2, Liquid [10containing polyoxyethylene sorbitan monolaurate mM 
0.05 (v/v %) Phosphate buffer solution 7.4 [ pH ]] 50microfor sample dilution I was dispensed, 20microl addition 
made respectively 1/1, 1/2, and the test portion diluted 1/4 time with the physiological saline, and human serum 
was shaken at the room temperature for 1 hour. After a physiological saline washed a microplate 3 times, 50microl 
addition made respectively the peroxidase-labeling anti-human IgG antibody solution (it dilutes with 0.2 microg [ ml 
] /and the liquid for sample dilution) which recognizes the protein portion of specific glycoprotein (in this case, 
Homo sapiens IgG), and is combined, and it was made to react for 1 hour. In order to measure the enzyme activity 
of the peroxidase combined with the solid phase after 5 times washing with the physiological saline, 50microl 
addition of the phosphoric acid-citrate buffer solution (pH 4.8) containing o-phenylenediamine (1mg/(mD) and 
hydrogen peroxide solution [0.015 (v/v %)] was done, and it was made to react at a room temperature for 20 
minutes. 50microl of 2N sulfuric acid was added, the reaction was suspended, and the absorbance of 492 nm was 
measured. The spectrometry value of each test portion is shown in Table 1 . 
[0060] 

[Table 1] 

~7>* [ i/i | 1/2 | T71 

A49Zm 0. 1 2 5 0. 7 0 8 0. 6 7 3 o. 7 0 9 



[0061]In any case, each spectrometry value of Table 1 is almost the same. That is, even if the Homo sapiens IgG 
concentration in a sample changes, in any case, it is shown that a constant rate of Homo sapiens IgG is similarly 
caught on a microplate. 

[0062]This is the result of advancing an antigen-antibody reaction to saturation. 
It has checked that an antigen-antibody reaction was saturated within 1 hour. 

. [ whether it is a sample which contains this specific glycoprotein above the concentration which specific 
glycoprotein combines with all the active fragments of the antibody which the sample fixed in the solid phase, 
and/or this antibody by such preliminary experiment, and ] It can judge easily, and once it judges, to which sample, 
that relation in which how much should just carry out a time reaction will be clearly established using the solid 
phase to which the active fragment of the antibody of the quantity of how much and/or this antibody was fixed 
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[0063]That is, if it performs how much reaction time using which solid phase in making a blood serum into a 
sample, for example by a clinical laboratory test, it can be clarified whether an antigen-antibody reaction can be 
advanced to saturation. 

[0064]To the microplate created in working-example 4 (change of the spectrometry value accompanying rate 
change of the sugar chain which contains two galactose at the sugar chain end) working example 2, Liquid 50mul 
for sample dilution was dispensed, and after 20microl addition making separate each of each mixed sample and the 
samples 1 and 2 which were prepared in working example 1 to this, it shook at the room temperature for 1 hour. 
With a physiological saline, after 3 times washing, 50micro of 0.1 microg [/ml ] solutions [0.05 (V/V %) 
polyoxyethylene-sorbitan-monolaurate content 10mM phosphate buffer solution (pH 7.4)] of the peroxidase- 
labeling HIMAMAME lectin 120 [HONEN Corporation Make] were dispensed I times, and were made to react for 1 
hour. It was operated by the same method as the working example 3 after that, and the absorbance was measured 
using the absorbance meter for microplates. The blank test was performed by replacing with a test portion and 
operating it in a similar manner in parallel using a physiological saline. 

[0065]Table 2 is the value which computed a specific sugar chain rate after mixing the theoretical-value [samples 
1 and 2 of a spectrometry result of each sample, a specific sugar chain rate [inside of () of Table 2] of the samples 
1 and 2 checked in working example 1 , and a specific sugar chain rate of each mixed sample by calculation. 
For example, it is set to 7.0(specific sugar chain rate of sample 2)x0.75(mixing ratio of sample 2)+31.7(specific 
sugar chain rate of sample 1 )x0.25(mixing ratio of sample 1 )=1 3.2 when 25 (V/V %) mixing of the sample 1 is carried 
out to the sample 2. 
] is shown. 
[0066] 



Table 2] 






1**42 i 










2 5 5 0 7 5 


A492n« 0. 112 


0.438 


0. 166 


0.238 0. 301 0.356 


U492W1 - 


0.326 


0.054 


0.126 0.189 0.244 




(31. 7) 


(7.0) 


13.2 19. 4 25.5 



[0067]Notes 1: The inside of 0 is the measured value in the high performance chromatography of the working 
example 1. 

Notes 2: deltaA492 nm of differences of the absorbance (A492nm) of each sample and a blank test are shown. 
The relation of the specific sugar chain rate checked in the spectrometry value (deltaA492 nm) and the working 
example 1 of the samples 1 and 2 shown in Table 2 is shown in drawing 1 . Drawing 1 will show on parenchyma the 
analytical curve which shows the rate of a specific sugar chain (in this case, sugar chain which contains two 
galactose at the sugar chain end) and the relation of an absorbance to the total amount of sugar chains. 
[0068]The spectrometry value (deltaA492 nm) and unique sugar chain rate of the samples 1 and 2 which were 
shown in Table 2 showed the good straight-line relation. That is, it is shown that the specific sugar chain rate (in 
this case, the sugar chain which contains two galactose at the sugar chain end to the total amount of sugar chains 
of Homo sapiens IgG comparatively) of Homo sapiens IgG carries out the absorbance variation of the straight line 
shown in drawing 1 linearly to 31.7%. If this analytical curve is used, a specific sugar chain rate can be decided from 
the spectrometry value (deltaA492 nm) of the test portion of specific sugar chain rate strangeness, and a specific 
sugar chain rate can also be computed from the spectrometry value (deltaA492 nm) of the mixed sample shown, 
for example in Table 2. 

[0069]Table 3 is the result of changing into a specific sugar chain rate from the spectrometry value (deltaA492 nm) 
of each mixed sample shown in Table 2 using d 
[0070] 
[Table 3] 



Sttt 2 K.*it i &n 1 Ojg^f j£(V/V« 



[0071]since the specific sugar chain rate of each mixed sample shown in Table 3 showed the specific sugar chain 
rate and approximate value of the applicable mixed sample which were shown in Table 2, it was drawn from the 
spectrometry value (deltaA492 nm) of each mixed sample using an analytical curve like drawing 1 — specific — 
saccharification — a rate can be said to be the right. 
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[0072]Therefore, when the analytical curve as shown in drawing 1 is held as measuring value data, By using the 
analytical curve of drawing 1 f rom the value of the absorbance obtained by carrying out same measurement about 
the sample containing the same glycoprotein will show immediately the rate of a specific sugar chain (in this case, 
sugar chain which contains two galactose at the sugar chain end) over the total amount of sugar chains in the 
sample concerned. 

[0073]The result of having operated working-example 5 (difference in measured value of healthy person blood 
serum IgG and RA patient's-serum IgG) healthy-person blood serum 4 sample, and RA patient's-serum 30 sample 
like the working example 4, and having measured them, As shown in drawing 2 , distribution of the spectrometry 
value of a healthy person blood serum and RA patient's serum differed clearly, and the direction of the 
spectrometry value of RA patient's serum showed the tendency low as distribution. Drawing 2 is a figure showing 
the absorbance of each sample (sample) measured by the same operation as the working example 4 of each IgG of 
healthy person blood serum 4 sample and RA patient's-serum 30 sample. 

[0074]In parallel to specimen measurement, the standard sample of specific sugar chain rate known of the working 
example 4 (samples 1 and 2) is measured, and if an analytical curve is prepared and used, the rate of a specific 
sugar chain (in this case, sugar chain which contains two galactose at the sugar chain end) over the total amount 
of sugar chains in the sample concerned will become clear immediately. 

[0075]The result of drawing 2 shows that the rate of the amount of specific sugar chains (sugar chain which 
contains two galactose at the sugar chain end) over the total amount of sugar chains of IgG in a blood serum is 
falling rather than the healthy person in RA patient. 

[0076]Fucosidase was added after dissolving working-example 6 (measurement of specific sugar chain rate of 
Homo sapiens transferrin) Homo sapiens transferrin in 0.1 M acetic acid buffer solution (pH 5), and 37 ** was made 
to react for 24 hours. After ending reaction, transferrin was refined and it was considered as the defucose 
processing sample (sample in which the specific sugar chain which lectin combines hardly exists). After doubling 
the protein concentration of the Homo sapiens transferrin solution of this sample and non-enzyme treatment (the 
specific sugar chain which lectin combines exists), in some numbers, it was comparatively alike, mixed, and the 
test portion was prepared. 

[0077]On the other hand, the goat anti human transferrin antibody fixed microplate was created by the same 
method as the working example 2, and each test portion was made to react by the same method as the working 
example 4. Alkaline phosphatase sign HIIRO cup-fungus lectin is made to react after 3 times washing with a 
physiological saline. The activity of alkaline phosphatase was measured after 5 times washing according to the 
compendium ( with May 15, 1987 Igaku-Shoin issue Ejji Ishikawa, Tadashi Kawakami, and a Kiyoshi Miyai edit 
"enzyme immunoassay" of edition [ 3rd ] the 58th page) with the physiological saline. As a result, the 
spectrometry value increased linearly like the working example 4 as the non-enzyme treatment sample rate of the 
test portion increased. This is the result of HIIRO cup-fungus lectin's recognizing a fucose containing sugar chain, 
and joining together. 

It checked that a spectrometry value changed according to a fucose containing sugar chain rate. 

[0078]Fucosidase was added after dissolving working-example 7 (measurement of specific sugar chain rate of 
alpha fetoprotein) alpha fetoprotein in 0.1 M acetic acid buffer solution (pH 5), and 37 ** was made to react for 24 
hours. After ending reaction, alpha fetoprotein was refined and it was considered as the defucose processing 
sample (sample in which the specific sugar chain which lectin combines hardly exists). After doubling the protein 
concentration of the solution (the specific sugar chain which lectin combines exists) of this sample and 
non-enzyme treatment, in some numbers, it was comparatively alike, mixed, and the test portion was prepared. 
[0079]On the other hand, the goat anti-alpha-fetoprotein antibody fixation microplate was created by the same 
method as the working example 2, and each test portion was made to react by the same method as the working 
example 4. Biotin sign lentile lectin was made to react at a room temperature after 3 times washing with a 
physiological saline for 1 hour, and the physiological saline washed 5 times. Peroxidase-labeling avidin was made to 
react for 20 minutes at a room temperature, and spectrometry was carried out by the same method as the working 
example 3 after 5 times washing with the physiological saline. As a result, the spectrometry value increased linearly 
like the working example 4 as the non-enzyme treatment sample rate of the test portion increased. This is the 
result of lentile lectin's recognizing a fucose containing sugar chain, and joining together. 
A spectrometry value changed according to a fucose containing sugar chain rate. 

[0080] 

[Effect of the Invention] 

(1) This invention does not need to measure the sugar chain total amount of specific glycoprotein separately, and 
can provide the measuring method of the rate of the amount of specific sugar chains which can measure simple 
and promptly the rate of the amount of specific sugar chains over the total amount of sugar chains of specific 
glycoprotein in a sample. 
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[0081]The method which will not be able to measure simple and promptly the rate of the amount of specific sugar 
chains over the total amount of sugar chains of specific glycoprotein without this invention directly is provided. 
(2) When the active fragment of the antibody fixed to the solid phase and/or this antibody considers it as the 
desirable mode of this invention which is an active fragment of an antibody and/or this antibody which does not 
contain the specific sugar chain used as a measuring object, The measuring method of the specific sugar chain 
rate over the total amount of sugar chains of wide specific glycoprotein of measurement can be provided that 
there are few noises. 

[0082](3) Urine, blood in which the sample containing specific glycoprotein was extracted, By considering it as the 
desirable mode of this invention which is one sort chosen from plasma and a blood serum, and is a sample which 
contains this specific glycoprotein above the concentration which specific glycoprotein combines with all the 
active fragments of the antibody fixed in the solid phase, and/or this antibody, The measuring method of the 
specific sugar chain rate over the total amount of sugar chains of specific glycoprotein easily applicable to sick 
diagnosis can be provjded. 

[0083](4) When the labeled lectin considers it as the desirable mode of this invention which is the lectin by which 
the sign was carried out with either an enzyme or biotin, the measuring method of the rate of the amount of 
specific sugar chains over the total amount of sugar chains of easy specific glycoprotein of detection can be 
provided by high sensitivity. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1l The figure showing the relation between the absorbance in one working example of this invention, and 
the specific sugar chain of specific protein. 

[Drawing 2]T he figure showing the result of having measured healthy person blood serum 4 sample and RA 
patient's-serum 30 sample by this invention by making a vertical axis into an absorbance. 

[Drawing 3l The simple model figure showing a part of reaction process for the measuring method of this invention 
in model. 

[Drawing 4l The simple model figure showing a part of reaction process for explanation of a method given in 
JP,H5-87814,A in model. 
[Explanations of letters or numerals] 

1 Solid phase 

2 Antibody 

3 Glycoprotein 

4 The specific sugar chain which can be combined with specific lectin 

5 The sugar chain which is not combined with specific lectin 

6 Lectin 

7 Marker substance 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Drawing 21 



o.o 1 — — ■ 
[Drawing 3] 
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[Translation done.] 
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